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This invention relates to packing for pistons 
such as pump pistons, and more particularly to 
that type of packing having a reinforcement at 
one end of a yieldable packing element. 

Heretofore it has been proposed to mold a yield 
able packing element to an end reinforcement 
plate, with a pair of these packing elements as 
sembled on a piston hub with their reinforcement 
plates in confronting relation at opposite sides of 
a medial flange of the hub, in order for the rein 
forcements to prevent excessive distortion of the 
yieldable packing while at the same time having 
some slight flexibility intended to accommodate 
normal pressure responsive contraction and ex 
pansion of the yieldable packing on the Suction 
and pressure strokes of the pump. 

However I have found that a solid reinforce 
ment plate if comparatively thin, So as to flex 
sufficiently to accommodate normal pressure re 
sponsive pulsation of the yieldable packing, is 
liable to break when the piston is subjected to the 
relatively high pressure encountered in a pump; 
while a solid reinforcement plate if thick enough 
to withstand breakage, will not have the desired 
flexibility for accommodating pulsations of the 
yieldable packing and will unduly increase the 
Weight of the piston assembly. 

It is an object of the present invention to pro 
vide a reinforcement plate for the end of yield 
able packing, adapted to withstand breakage and 
sufficiently rigid to prevent excessive distortion of 
the yieldable packing, but at the same time hav 
ing Such degree of flexibility as to accommodate 
itself to pressure responsive pulsation of the yield 
able packing. In order to accomplish this result 
the reinforcement is a. plate rather than merely 
a thin readily flexible sheet, but at the same time 
is a comparatively thin plate, and has a plurality 
of openings therein of an area, with relation to 
the thickness of the plate, whereby excessive 
weight is avoided and such flexibility is acquired 
as will permit the plate to accommodate itself 
to normal pressure responsive pulsation of the 
yieldable packing without liability of breaking, 
while at the same time maintaining the plate 
sufficiently rigid to prevent excessive distortion 
of the yieldable packing. 

It is a further object of the invention to provide 
the reinforcement plate with a projection adapted 
to be embedded in molded yieldable packing so 
as to secure the yieldable packing to the rein 
forcement plate, and to adapt this projection for 
such flexing as will allow normal pressure respon 
Sive pulsation of the yieldable packing. For this 
purpose a plurality of circumferentially spaced 

(Cl. 309-23) 
fingers may project from the reinforcement plate 
and may be embedded in the molded yieldable 
packing, with the circumferential spacing of the 
fingers providing for their independent move 
ment and thereby insuring such flexibility as 
will allow normal pulsation of the yieldable pack 
ing on the suction and compression strokes of a 
plump. * 

It is a still further object of the invention tO 
provide a simplified construction whereby the 
desired openings may be formed in the reinforce 
ment plate for insuring the desired filexibility, and 
at the same time the circumferentially spaced 
fingers may be formed on the plate, with the 
molded packing embedding the fingers and molded 
to the reinforcement plate and extending into the 
openings for securing the yieldable packing to 
the reinforcement plate. 

Further objects of the invention will be readily 
understood from the following description of the 
accompanying drawing, in which: 

Fig. 1 is a side elevation of a piston having pack 
ing elements constructed in accordance with the 
invention, and with the packing elements shown 
partly in axial section. 

Fig. 2 is a transverse section on the line 2-2 
of Fig. 1, with a part of the yieldable packing 
broken away. 

Fig. 3 is a side elevation of the reinforcement 
plate for the yieldable packing. 
The improved packing elements may be used 

in a piston assembly for a pump, a pair of the 
packing elements being mounted on a hlub i at 
opposite sides of a medial radially projecting 
flange 2 which is preferably integral with the hub 
i, with the hub i mounted on a piston rod 3 and 
the packing elements clamped against the filange 
2 by retaining elements 4 which are removably 
flixed on the piston rod. 

Each packing element comprises an annullus 
of yieldable material such as rubber, preferably 
in the form of a cup packing 6, with a reinforce 
ment plate 7 secured to the inner end of the yield 
able packing. The packing element 6-7 is thus 
adapted for replacement as a unit, and a pair of 
the packing elements may be removably secured 
on the hub i by means of the retaining elements 
4, with the reinforcement plates T of the pair of 
packing elements abutting the respective sides of 
flange 2. 
The reinforcement plate 7 overlies substantially 

the entire area of the end of its yieldable pack 
ing 6, preferably extending from the outer periph 
ery of the yieldable packing to approximately its 
inner periphery; and when a pair of the packing 
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elements are assembled on hub , the outer pe 
ripheries of their reinforcement plates 7 rather 
than the outer periphery of the fange 2 are 
adapted for contact with the cylinder wall of 
the pump. For this purpose the flange 2 may 
terminate short of the outer peripheries of the 
packing elements, and the reinforcement plates 
7 have axial flanges 8 at their Outer peripheries 
adapted to overlie the periphery of fidange 2 as 
shown at Fig. 1. 
The reinforcement plate T is sufficiently rigid 

to brace the yieldable packing 6 and prevent eX 
cessive distortion thereof, while at the same time 
having some inherent flexibility whereby it may 
accommodate itself to pressure responsive pulsa 
tion of the yieldable packing on the compression 
and suction strokes of the piston; and the rein 
forcement plate is of a material adapted to have 
the rubber packing 6 securely vulcanized thereto, 
which material is somewhat softer than that of 
the cylinder wall of the pump so that contact of 
flanges 8 with-the cylinder wall will not score the 
cylinder. For this purpose the reinforcement 
plate 7 may be of a material such as brass, cop 
per, zinc alloys, etc., and in practice the reinforce 
ment plate is preferably of brass. 
The reinforcement is of such thickness that it 

is not merely a readily flexible sheet but is a plate 
which is substantially rigid except when sub 
jected to such pressure as will be encountered in 
a pump or the like in which the piston is in 
tended to operate; but in order to avoid excessive 
weight the reinforcement is preferably a plate 
which is so restricted in thickness that if it were 
a solid . plate it would be liable to break when 
subjected to the aforementioned pump pressure. 
The reinforcement plate has a plurality of open 
ings therethrough shown as circumferentially 
spaced radial slots i 0 of an area, with relation 
to the thickness of the plate T insuring flexibility 
and reducing weight so that while the plate is 
substantially rigid except under appreciable pres 
sure, it is adapted to yield slightly responsive to 
the relatively high pressure encountered in a 
pump, thereby avoiding breakage even though 
the reinforcement, while thicker than a readily 
flexible sheet and thus constituting a plate, is a 
comparatively thin plate, and accommodating 
the plate to normal pressure responsive pulsation 
of the yieldable packing 6, but with the plate 
sufficiently rigid to hold the yieldable packing 
against excessive distortion. 
The yieldable packing 6 is preferably vulcanized 

directly to the reinforcement plate 7 and is 
molded into the openings í 0 so as to securely 
hold the yieldable packing i to the plate, and a 
projection of the reinforcement plate is prefer 
ably embedded in the molded packing for secure 
ly holding the parts together. * This projection 
is comparatively rigid with relation to plate 7 
but has some slight degree of flexibility so that 
it may yield. and accommodate itself to pressure 
responsive pulsation of the yieldable packing; 
and for this purpose the projection may com 
prise a plurality of circumferentially spaced fin 
gers f i projecting from plate T independently of 
one another so that they may have some flexi bility. 
As an instance of this arrangement the open 

ings 10 in the plate 7 are defined by U slits 
formed in the plate as shown at Fig. 2, and the 
tongues formed by these U slits are bent outward 
ly from the plate 7 to form the fingers as 
shown at Figs. 2 and 3. The ends of the fingers 
are preferably hooked as shown at 2 SQ that 
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when the fingers are embedded in the molded 
packing 6 the plate 7 will be securely fastened 
to the yieldable packing. 
The invention thus provides for reinforcing 

yieldable packing, with the reinforcement of relatively light weight and holding the yieldable 
packing against excessive distortion but permit 
ting normal pressure responsive pulsation there 
of during its contraction and expansion on the 
suction and compression strokes of a pump, with o 
the reinforcement adapted for such flexing as 
will permit it to give rather than break respon sive to pump presSuure. 

I claim: 
1. A packing element comprising an annular 5 

yieldable packing and a radial reinforcement 
plate secured to and overlying an end of the 
annular yieldable packing, the reinforcement 
plate having tongues bent outwardly therefrom 
to form fingers projecting from the plate longi- 20 
tudinally of the annular packing and leaving 
openings through the plate, the fingers being 
embedded in the yieldable packing. 

2. A packing element comprising an annular 
yieldable packing and a radial reinforcement 25 
plate secured to and overlying an end of the 
annular yieldable packing, the reinforcement 
plate having tongues bent outwardly therefrom 
to form fingers projecting from the plate longi 
tudinally of the annular packing and leaving 30 
openings through the plate, the fingers being 
embedded in the yieldable packing, and the yield 
able packing extending into the openings. 

3. In a piston, a hlub, a flange projecting ra 
dially from the hub, an anruular yieldable pack- 86 
ing, and a radial reinforcement plate secured to 
and overlying an end of the annular packing, 
the packing being adapted for mounting on the 
hub with its reinforcement plate against the 
flange, the reinforcement plate having a projec 
tion extending longitudinally of and embeddéd 
in the annular yieldable packing, and the rein 
forcement plate having openings therethrough 
and being of such material and thickness with 
relation to the area of said openings is that the 
plate has such flexibility as will accommodate it 
to pulsations of the yieldable packing resultihg 
from the pressure to which the piston is intended 
to be subjected, while maintaining such rigidity 
of the plate as will prevent the yieldable packing 
being excessively distorted responsive to said 
pressure. W 

4. In a piston, a hub, a flange projecting ra 
dially from the hub, an annular yieldable pack 
ing, and a radial reinforcement plate secured to 
and overlying an end of the annular packing, the 
packing being adapted for mounting on the hub 
with its reinforcement plate against the flange, 
and the radial reinforcement plate having a plu 
rality of circumferentially spaced fingers pro- 60 
jecting therefrom longitudinally of and embedded 
in the annular yieldable packing, the fingers, 
throughout their length, being independent of 
one anotter circumferentially of the radial rein 
forcement plate and having such flexibility rela- 65 
tive to the radial reinforcement plate as to ac 
commodate the fingers to pulsations of the yield 
able packing resulting from the pressure to which 
the packing element is intended to be subjected. 

5. In a piston, a hub, a flange projecting ra- 70 
dially from the hub, an annular yieldable pack 
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ing, and a radial reinforcement plate secured to 
and overlying an end of the annular packing, the 
packing being adapted for mounting on the hub 
with its reinforcement plate against the filange, 75 
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and the reinforcement plate having tongues bent 
outwardly therefrom to form fingers projecting 
from the plate longitudinally of the * annular 
packing and leaving openings through the plate, 
the fingers being embedded in the yieldable pack 
ing. 

6. In a piston, a hub, a flange projecting ra 
dially from the hub, an annular yieldable pack 
ing, and a radial reinforcement plate secured to 
and overlying an end of the annular packing, 
the packing being adapted for mounting on the 
hub with its reinforcement plate against the 
flange, and the reinforcement plate having 
tongues bent outwardly therefrom to form fingers 
projecting from the plate longitudinally of the 
annular packing and leaving openings through 
the plate, the fingers being embedded in the yield 
able packing, and the yieldable packing extending 
into the openings. 

7. A packing element comprising an annular 
yieldable packing and a radial reinforcement 
plate secured to and overlying an end of the an 
nullar yieldable packing, the radial reinforce 
ment plate having openings therethrough and 
being of such material and thickness with rela 
tion to the area of said openings that the plate 
has such flexibility as will accommodate it to 
pulsations of the yieldable packing resulting from 
the pressure to which the packing element is 
intended to be subjected, while maintaining such 
rigidity of the plate as will preventº the yieldable 
packing being excessively distorted responsive to 
said pressure, and the radial reinforcement plate 
having a flange at its outer periphery projecting 
longitudinally from Said plate at the face of the 
plate which is remote from the annular yieldable 
packing. 
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8. A packing element comprising an annular 
yieldable packing and a radial reinforcement 
plate secured to and overlying an end of the an 
nullar yieldable packing, the radial reinforcement 
plate having openings therethrough and being of 
Such inherently Substantially rigid material and 
of such thickness with relation to the area of said 
openings that the plate has such flexibility as 
will accommodate it to pulsations of the yieldable 
packing resulting from the pressure to which the 
packing element is intended to be subjected, while 
maintaining such rigidity of thé plate as will 
prevent the yieldable packing being excessively 
distorted responsive to said pressure, and the 
radial reinforcement plate having a flange at its 
outer periphery projecting longitudinally from 
said plate at the face of the plate which is remote 
from the annular yieldable packing. 

9. A packing element comprising an annular 
yieldable packing and a radial reinforcement 
plate secured to and overlying an end of the an 
nullar yieldable packing, the radial reinforce 
ment plate being of such material and thickness 
that responsive to the pressure to which the pack 
ing element is intended to be subjected the plate 
will be liable to break if it were a solid plate; but 
having openings therethrough of an area whereby 
said plate has such flexibility as will accommo 
date it to pulsations of the yieldable packing re 
sulting from said pressure and permit the plate 
to give rather than break, while maintaining 
such rigidity of the plate as will prevent the 
yieldable packing being excessively distorted re 
sponsive to said pressure, and the radial rein 
forcement plate having a flange at its outer pe 
riphery projecting longitudinally from said plate 
at the face of the plate which is remote from the 
annular yieldable packing. 

3 
10. A packing element comprising an annular 

yieldable packing and a radial reinforcement 
plate Secured to and overlying an end of the 
annular yieldable packing, the radial reinforce 
ment plate being of such material and thickness 
that it is inherently substantially rigid but re 
sponsive to the pressure to which the packing 
element is intended to be subjected the plate 
would be liable to break if it were a solid plate, 
and the plate having openings therethrough of 
an area whereby said plate has such i flexibility 
as will accommodate it to pulsations of the yield 
able packing resulting from said pressure and 
permit the plate to give rather than break, while 
maintaining such rigidity of the plate as will 
prevent the yieldable packing being excessively 
distorted responsive to said pressure, and the 
radial reinforcement plate having a fange at its 
outer periphery projecting longitudinally from 
Said plate at the face of the plate which is re 
mote from the annular yieldable packing. 

11. A packing element comprising an annular 
yieldable packing and a radial reinforcement 
plate secured to and overlying an end of the 
annular yieldable packing, the radial reinforce 
ment plate having openings therethrough with 
the yieldable packing extending into said open 
ings, and the reinforcement plate being of such 
material and thickness, with relation to the area 
of said openings that the plate has such flexi 
bility as will accommodate it to pulsations of the 
yieldable packing resulting from the pressure to 
which the packing element is intended to be sub 
jected, while maintaining such rigidity of the 
plate as will prevent the yieldable packing being 
excessively distorted responsive to said pressure, 
and the radial reinforcement plate having a 
flange at its outer periphery projecting longi 
tudinally from said plate at the face of the plate 
which is remote from the annular yieldable 
packing. 

12. A packing element comprising an annular 
yieldable packing and a radial reinforcement 
plate secured to and overlying an end of the 
annullar yieldable packing, the radial reinforce 
ment plate having a projection beyond the plane 
of said plate and extending longitudinally of and 
embedded in the annular yieldable packing, and 
the reinforcement plate having openings there 
through and being of such material and thick 
ness with relation to the area of said openings 
that the plate has such flexibility as will accom 
modate it to pulsations of the yieldable packing 
resulting from the pressure to which the packing 
element is intended to be subjected, while main 
taining such rigidity of the plate as will prevent 
the yieldable packing being excessively distorted 
responsive to Said pressure. 

13. A packing element comprising an annular 
yieldable packing and a radial reinforcement 
plate Secured to and overlying an end of the an 
nullar yieldable packing, the radial reinforcement 
plate having - a plurality of circumferentially 
spaced fingers projecting therefrom longitudinal 
ly of and embedded in the annular yieldable pack 
ing, the i fingers, throughout their length, being 
independent of one another circumferentially of 
the radial reinforcement plate and having such 
flexibility relative to the radial reinforcement 
plate as to accommodate the fingers to pulsations 
of the yieldable packing resulting from the pres 
sure to which the packing element is intended to 
be subjected. w 14. In a piston, a radially projecting filange, an 
annular yieldable packing, and a radial reinforce 
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ment plate secured to and overlying an end of the 
annular packing and adapted to longitudinally 
abut the radially projecting fange, the reinforce 
ment plate having a projection extending longi 
tudinally of and embedded in the annular yield 
able packing, and the reinforcement plate hav 
ing openings therethrough and being of such ma 
terial and thickness with relation to the area of 
said openings that the plate has such flexibility 
as will accommodate it to pulsations of the yield 
able packing resulting from the pressure to which 
the piston is inten?ded to be subjected, while main 
taining such rigidity of the plate as will prevent 
the yieldable packing being excessively distorted responsive to said pressure. 

y 15. A packing element conprising an annular 
yieldable packing and a radial reinforcement 
plate Secured to and overlying an end of the an 
nullar yieldable packing, the radial reinforcement 
plate having a projection extending longitudinally 
of and embedded in the annular yieldable pack 
ing, and the reinforcement plate having openings 
therethrough and being of such material and 
•thickness with relation to the area of said open 
ings that the plate has such flexibility as will ac 
commodate it to pulsations of the yieldable pack 
ing resulting from the pressure to which the pack 
ing element is intended to be subjected, while 
maintaining such rigidity of the plate as will pre 
vent the yieldable packing being excessively dis 
torted responsive to said pressure, and the radial 
reinforcement plate having a fange at its outer 
periphery projecting longitudinally from said 
plate at the face of the plate which is remote from the annular-yieldable packing. 
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16. In a piston, a radially projecting flange, an 

annular yieldable packing, and a radial reinforce 
ment plate secured to and Overlying an end of the 
annular packing and adapted to longitudinally 
abut the radially projecting flange, the reinforce 
ment plate having a plurality of circumferentially 
spaced fingers projecting therefrom longitudi 
nally of and embedded in the annular yieldable 
packing, the fingers, throughout their length, be 
ing independent of one another circumferentially 
of the radial reinforcement plate and having such 
flexibility relative to the radial reinforcement 
plate as to accommodate the fingers to pulsations 
of the yieldable packing-resulting from the pres 
sure to which the packing element is intended to . be subjected. 

17. A packing element comprising an annular 
yieldable packing and a radial reinforcement 
plate secured to and overlying an end of the an 
nullar yieldable packing, the radial reinforcement 
plate having a plurality of circumferentially 
spaced fingers projecting therefrom longitudinal 
ly of and embedded in the annullar yieldable pack 
ing, the fingers, throughout their length, being 
independent of One another circumferentially of 
the radial reinforcement plate and having such 
flexibility as to accommodate the fingers to pulsa 
tions of the yieldable packing resulting from the 
pressure to which the packing element is intended 
to be subjected, and the radial reinforcement 
plate having a flange at its outer periphery pro 
jecting longitudinally from said plate at the face 
of the plate which is remote from the annular yieldable packing. 

JOHN W. MACCLATCHE. 
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